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(54) METHOD, SYSTEM, AND DEVICE FOR TRANSMITTING PREAMBLE SIGNAL AND FOR SIGNAL 
MEASUREMENT

(57) A method, system, and device for transmitting
a preamble signal and for signal measurement, for use
in solving the problem found in the prior art that the trans-
mission power of each antenna unit is greatly reduced
as a result that each antenna unit transmits one preamble
signal and that the complexity of a user equipment is
increased when the antenna units are of a great number.
The method of embodiments of the present disclosure
comprises: a network side device transmits to the user
equipment determined CSI feedback configurations,
where one CSI feedback configuration corresponds to

one CSI-RS resource, and the preamble signal corre-
sponding to each port of the one CSI-RS resource is
transmitted via one set of antenna unit corresponding to
the port. Employment of the solution of the embodiments
of the present disclosure increases the transmission
power of the antenna units, allows the user equipment
to correctly perform signal measurement, increases the
performance of data transmission, and reduces the com-
plexity of the user equipment when the antenna units are
of a great number.
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Description

[0001] This application claims the benefit of Chinese
Patent Application No. 201210476801.6, filed with the
Chinese Patent Office on November 20, 2012 and enti-
tled "Method, system and device for transmitting pilot sig-
nal and for signal measurement, which is hereby incor-
porated by reference in its entirety.

Field

[0002] The present disclosure relates to the field of
wireless communications and particularly to a method,
system and device for transmitting a pilot signal and for
signal measurement.

Background

[0003] Closed-loop pre-coding has been introduced in
the Long Term Evolution (LTE) Release 8 (Rel-8) to im-
prove the spectrum efficiency. Closed-loop pre-coding
firstly requires the same group of pre-coding matrixes,
referred to as a codebook, to be stored at both a network
side device and a user equipment. The user equipment
estimates channel information from a common pilot sig-
nal of a cell and then selects a pre-coding matrix from
the codebook according to some criterion which can be
the maximizing the mutual information, maximizing the
output signal to interference and noise ratio, etc. The
user equipment sends an index of the selected pre-cod-
ing matrix in the codebook to the network side device
over an uplink channel, where the index is referred to as
a Pre-coding Matrix Indicator (PMI). The network side
device can determine from the value of the received index
of the pre-coding matrix to be used for the user equip-
ment. The pre-coding matrix reported by the user equip-
ment can be considered as a quantized value of channel
state information.
[0004] In an existing cellular system, an array of an-
tennas of a network side device is typically arranged hor-
izontally as illustrated in Fig. 1 and Fig. 2. A beam at a
transmitter of the network side device can be adjusted
only horizontally but the beam is transmitted with a com-
mon vertical down tilt value for each user equipment, so
various beam-forming/pre-coding technologies are gen-
erally applied based upon horizontal channel informa-
tion. In fact, since a radio signal propagates in three di-
mensions in space, the performance of the system may
not be optimal with common vertical down tilt value. Ver-
tical adjusting of the beam may be of great significance
to the improved performance of the system. Along with
the development of antenna technologies, an array of
active antennas with each array element being separate-
ly controllable has emerged in the industry as illustrated
in Fig. 3A and Fig. 3B. Vertical dynamic adjusting of a
beam becomes possible with this array of antennas. 3D
beam-forming/pre-coding may be performed in a Fre-
quency Division Duplex (FDD) system based upon chan-

nel state information reported by a user equipment, pos-
sibly using a codebook as conventionally used in the LTE
Rel-8 system.
[0005] However this report of the channel state infor-
mation may suffer from the following problems:

1. An array of active antennas with each array ele-
ment being separately controllable is applied for an-
tenna elements in 3D beam-forming, and antenna
power amplifiers are integrated together with the an-
tenna elements, so there is very low transmit power
of each antenna element when there are a large
number of antenna elements. If a pilot signal is trans-
mitted over each antenna element as done in the
prior art, then there may be so low transmit power
that the user equipment might fail to achieve correct
signal measurement, and the performance of data
transmission.

2. If a pilot signal is transmitted over each antenna
element, then there will be a such a large number of
antenna ports, for each of which the user equipment
has to make signal measurement and calculate
Channel State Information (CSI) from a signal meas-
urement value, that the complexity of the user equip-
ment will be high when there are a large number of
antenna elements.

[0006] In summary, as in the prior art, then there will
be low transmit power of each antenna unit, and the com-
plexity of the user equipment will be high when there are
a large number of antenna elements.

Summary

[0007] Embodiments of the disclosure provide a meth-
od, system and device for transmitting a pilot signal and
for signal measurement so as to address the problems
in the prior art that if a pilot signal is transmitted over each
antenna unit, there will be low transmit power of each
antenna unit, and the complexity of the user equipment
will be high when there are a large number of antenna
elements.
[0008] An embodiment of the disclosure provides a
method for transmitting a pilot signal, the method includ-
ing:

determining, by a network side device, at least one
Channel State Information (CSI) feedback configu-
ration to be transmitted to a user equipment, wherein
one CSI feedback configuration corresponds to one
Channel State Information-Reference Signal (CSI-
RS) resource, and for each port of one CSI-RS re-
source, a pilot signal corresponding to the port is
transmitted over one group of antenna elements cor-
responding to the port; and

transmitting, by the network side device, the deter-
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mined CSI feedback configuration to the user equip-
ment to instruct the user equipment to receive a pilot
signal over the CSI-RS resource corresponding to
the CSI feedback configuration and to make signal
measurement according to the received pilot signal.

[0009] An embodiment of the disclosure provides a
method for signal measurement, the method including:

receiving, by a user equipment, a CSI feedback con-
figuration configured by a network side device for
the user equipment, wherein one CSI feedback con-
figuration corresponds to one CSI-RS resource, and
for each port of one CSI-RS resource, a pilot signal
corresponding to the port is transmitted over one
group of antenna elements corresponding to the
port; and

receiving, by the user equipment, a pilot signal over
the CSI-RS resource corresponding to the CSI feed-
back configuration and making signal measurement
according to the received pilot signal.

[0010] An embodiment of the disclosure provides a
network side device for transmitting a pilot signal, the
network side device including:

a processing module configured to determine at least
one CSI feedback configuration to be transmitted to
a user equipment, wherein one CSI feedback con-
figuration corresponds to one CSI-RS resource, and
for each port of one CSI-RS resource, a pilot signal
corresponding to the port is transmitted over one
group of antenna elements corresponding to the
port; and

a configuring module configured to transmit the de-
termined CSI feedback configuration to the user
equipment to instruct the user equipment to receive
a pilot signal over the CSI-RS resource correspond-
ing to the CSI feedback configuration and to make
signal measurement according to the received pilot
signal.

[0011] An embodiment of the disclosure provides a us-
er equipment for signal measurement, the user equip-
ment including:

a receiving module configured to receive a CSI feed-
back configuration configured by a network side de-
vice for the user equipment, wherein one CSI feed-
back configuration corresponds to one CSI-RS re-
source, and for each port of one CSI-RS resource,
a pilot signal corresponding to the port is transmitted
over one group of antenna elements corresponding
to the port; and

a measuring module configured to receive a pilot sig-

nal over the CSI-RS resource corresponding to the
CSI feedback configuration and to make signal
measurement according to the received pilot signal.

[0012] An embodiment of the disclosure provides a
system for signal measurement, the system including:

a network side device configured to determine at
least one CSI a feedback configuration to be trans-
mitted to a user equipment, wherein one CSI feed-
back configuration corresponds to one CSI-RS re-
source, and for each port of one CSI-RS resource,
a pilot signal corresponding to the port is transmitted
over one group of antenna elements corresponding
to the port, and to transmit the determined CSI feed-
back configuration to the user equipment to instruct
the user equipment to receive a pilot signal over the
CSI-RS resource corresponding to the CSI feedback
configuration and to make signal measurement ac-
cording to the received pilot signal.; and

the user equipment configured to receive the CSI
feedback configuration configured by the network
side device for the user equipment, to receive a pilot
signal over the CSI-RS resource corresponding to
the CSI feedback configuration, and to make signal
measurement according to the receive pilot signal.

[0013] Another embodiment of the disclosure provides
a network side device including a processor and a trans-
ceiver, wherein:

the processor is configured to determine at least one
CSI feedback configuration to be transmitted to a
user equipment, wherein one CSI feedback config-
uration corresponds to one CSI-RS resource, and
for each port of one CSI-RS resource, a pilot signal
corresponding to the port is transmitted over one
group of antenna elements corresponding to the
port; and

the transceiver is configured to transmit the deter-
mined CSI feedback configuration to the user equip-
ment to instruct the user equipment to receive a pilot
signal over the CSI-RS resource corresponding to
the CSI feedback configuration and to make signal
measurement according to the received pilot signal.

[0014] Another embodiment of the disclosure provides
a user equipment including:

a transceiver configured to receive a CSI feedback
configuration transmitted by a network side device
to the user equipment, wherein one CSI feedback
configuration corresponds to one CSI-RS resource,
and for each port of one CSI-RS resource, a pilot
signal corresponding to the port is transmitted over
one group of antenna elements corresponding to the
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port; and

a processor configured to receive a pilot signal over
the CSI-RS resource corresponding to the CSI feed-
back configuration and to make signal measurement
according to the received pilot signal.

[0015] Since one CSI feedback configuration corre-
sponds to one CSI-RS resource, and for each port of the
CSI-RS resource, the pilot signal corresponding to the
port over one group of antenna elements corresponding
to the port, therefore avoiding that each antenna element
transmit one pilot signal and thereby transmit power of
the antenna element is improved, so that the user equip-
ment can correctly make signal measurement for im-
proved performance of data transmission. Furthermore
the user equipment will not need to make signal meas-
urement for each antenna port to thereby lower the com-
plexity of the user equipment when there are a large
number of antenna elements.

Brief Description of the Drawings

[0016] In order to make the technical solutions accord-
ing to the embodiments of the disclosure more apparent,
the drawings to which reference will be made in the de-
scription of the embodiments will be described below
briefly, and apparently the drawings described below are
illustrative only some of the embodiments of the disclo-
sure, and those ordinarily skilled in the art can further
derive other drawings from these embodiments here
without any inventive effort. In the drawings:

Fig. 1 illustrates a schematic diagram of horizontally
arranged dually-polarized antennas in the prior art;
Fig. 2 illustrates a schematic diagram of horizontally
arranged linearly-arrayed antennas in the prior art;
[0021] Fig. 3A illustrates a schematic diagram of hor-
izontally 2D-arranged dually-polarized antennas in
the prior art;
Fig. 3B illustrates a schematic diagram of vertically
2D-arranged linearly-arrayed antennas in the prior
art;
Fig. 4 illustrates a schematic structural diagram of a
system for signal measurement according to an em-
bodiment of the disclosure;
Fig. 5 illustrates a schematic diagram of each column
of antenna elements grouped together according to
an embodiment of the disclosure;
Fig. 6 illustrates a schematic diagram of each row of
antenna elements grouped together according to an
embodiment of the disclosure;
Fig. 7 illustrates a schematic diagram of antenna el-
ements grouped per polarization direction according
to an embodiment of the disclosure;
Fig. 8 illustrates a schematic diagram of transmitting
a CSI-RS according to an embodiment of the disclo-
sure;

Fig. 9 illustrates a schematic diagram of W ⊗ V ac-
cording to an embodiment of the disclosure;
Fig. 10 illustrates a schematic diagram of V ⊗ W
according to an embodiment of the disclosure;
Fig. 11 illustrates a schematic diagram of processing
the r-th data stream according to an embodiment of
the disclosure;
Fig. 12 illustrates a schematic structural diagram of
a network side device in a system for signal meas-
urement according to an embodiment of the disclo-
sure;
Fig. 13 illustrates a schematic structural diagram of
a user equipment in a system for signal measure-
ment according to an embodiment of the disclosure;
Fig. 14 illustrates a schematic flow chart of a method
for transmitting a pilot signal according to an embod-
iment of the disclosure;
Fig. 15 illustrates a schematic flow chart of a method
for signal measurement by a user equipment accord-
ing to an embodiment of the disclosure;
Fig. 16 illustrates a schematic structural diagram of
a network side device according to another embod-
iment of the disclosure; and
Fig. 17 illustrates a schematic structural diagram of
a user equipment according to another embodiment
of the disclosure.

Detailed Description of the Embodiments

[0017] In embodiments of the disclosure, a network
side device transmits a determined CSI feedback con-
figuration to a user equipment to instruct the user equip-
ment to receive a pilot signal over a CSI-RS (Channel
State Information-Reference Signal) resource corre-
sponding to the CSI feedback configuration and to make
signal measurement according to the received pilot sig-
nal, where one CSI feedback configuration corresponds
to one CSI-RS resource, and for each port of the CSI-
RS resource, the pilot signal corresponding to the port
over one group of antenna elements corresponding to
the port. Since one CSI feedback configuration corre-
sponds to one CSI-RS resource, and for each port of the
CSI-RS resource, the pilot signal corresponding to the
port over one group of antenna elements corresponding
to the port, each antenna element can be avoided from
transmitting one pilot signal to thereby improve transmit
power of the antenna element so that the user equipment
can correctly make signal measurement for improved
performance of data transmission. Furthermore the user
equipment will not need to make signal measurement for
each antenna port to thereby lower the complexity of the
user equipment when there are a large number of anten-
na elements.
[0018] The embodiments of the disclosure will be de-
scribed below in further details with reference to the draw-
ings.
[0019] In the following description, firstly an implemen-
tation with cooperation of the network side and the user
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equipment side will be described, and then implementa-
tions at the network side and the user equipment side
will be described respectively, but this will not suggest
required cooperation of both the sides for an implemen-
tation, and in fact, problems encountered respectively at
the network side and the user equipment side will also
be addressed in the separate implementations at the net-
work side and the user equipment side, although a better
technical effect can be achieved in the implementation
with cooperation of both the sides.
[0020] As illustrated in Fig. 4, a system for signal meas-
urement according to an embodiment of the disclosure
includes a network side device 10 and a user equipment
20.
[0021] The network side device 10 is configured to de-
termine at least one CSI feedback configuration to be
transmitted to the user equipment, where one CSI feed-
back configuration corresponds to one CSI-RS resource,
and for each port of the CSI-RS resource, the pilot signal
corresponding to the port over one group of antenna el-
ements corresponding to the port, and to transmit the
determined CSI feedback configuration to the user equip-
ment 20; and
[0022] The user equipment 20 is configured to receive
the CSI feedback configuration configured by the network
side device 10 for the user equipment 20, to receive a
pilot signal over the CSI-RS resource corresponding to
the CSI feedback configuration, and to make signal
measurement according to the receive pilot signal.
[0023] In an implementation, the network side device
groups a plurality of antenna elements of the network
side device into K groups, each of which includes at least
one antenna element. Here the numbers of antenna el-
ements in the respective groups may be the same, par-
tially the same or totally different.
[0024] There is such a relationship between a CSR-
RS resource and a port that the CSR-RS resource in-
cludes a group of time-frequency resources over which
a pilot signal of a CSI-RS of one or more ports is trans-
mitted. A pilot signal of a port is transmitted over a part
of the time-frequency (code) resources of the CSR-RS
resource.
[0025] For example, for a horizontally and vertically
2D-arranged array of antennas, each column of antenna
elements can be grouped together (particularly see Fig.
5) or each column of antenna elements can be grouped
together (particularly see Fig. 6). For horizontally and ver-
tically 2D-arranged dually-polarized antennas, antennas
polarized in the same direction in a column of antenna
elements can be grouped together, that is, a column of
antenna elements can be grouped into two groups (par-
ticularly see Fig. 7).
[0026] Signal measurement can be made in two ap-
proaches according to the embodiment, which will be de-
scribed below respectively.
[0027] In a first approach, the CSI-RS resource corre-
sponding to the CSI feedback configuration determined
by the network side device is selected from N CSI-RS

resources, where N represents a positive integer.
[0028] Preferably the network side device determines
M CSI feedback configurations, where M represents a
positive integer, and M is no more than N. Here interfer-
ence measurement resources of the CSI feedback con-
figurations corresponding to the M CSI-RS resources are
the same.
[0029] In an implementation, the network side device
can firstly select the M CSI-RS resources from the N CSI-
RS resources and then generates the corresponding CSI
feedback configuration respectively for each of the se-
lected CSI-RS resource.
[0030] For one CSI-RS resource, the network side de-
vice transmits the pilot signal corresponding to each port
of the CSI-RS resource over one group of antenna ele-
ments corresponding to the port of the CSI-RS resource.
[0031] For one CSI-RS resource, the network side de-
vice determines an intra-group beam-forming weight
vector corresponding to the CSI-RS resource; and for
one port, the network side device weights the pilot signal
corresponding to the port of the CSI-RS resource by the
determined intra-group beam-forming weight vector and
then transmits the pilot signal over one group of antenna
elements corresponding to the port. Here the intra-group
beam-forming weight vectors corresponding to the re-
spective CSI-RS resources are totally different or partially
the same.
[0032] In an implementation, the network side device
can transmit the pilot signal corresponding to each port
of the CSI-RS resource periodically, and transmit the CSI
feedback configuration corresponding to the CSI-RS re-
source to the user equipment if necessary; or can firstly
transmit the CSI feedback configuration corresponding
to the CSI-RS resource to the user equipment and then
transmit the pilot signal corresponding to each port of the
CSI-RS resource periodically. That is, the CSI feedback
configuration corresponding to the CSI-RS resource may
not necessarily be transmitted to the user equipment be-
fore or after the pilot signal is transmitted thereto.
[0033] In the following description, the numbers of an-
tenna elements in the respective groups will be the same
by way of an example, but the same process will apply
to the case when numbers of antenna elements are dif-
ferent or partially the same, so a repeated description
thereof will be omitted here.
[0034] In the first approach, the network side device
determines the N CSI-RS resources (or other pilot sig-
nals), each of which includes several specific time-fre-
quency elements over which pilot signals of some
number of antenna ports are transmitted.
[0035] The time-frequency elements of the CSI-RS re-
sources can be determined by a sub-frame periodicity,
a sub-frame offset, time-frequency locations occupied in
a sub-frame and other parameters. For details about de-
termination of time-frequency elements of a CSI-RS re-
source, reference can be made to the 3GPP TS 36.211
v10.5.0, so a repeated description thereof will be omitted
here.
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[0036] The number of ports of each of the CSI-RS re-
sources is the same as the number of groups of antenna
elements, and one port of each of the CSI-RS resources
corresponds to one group of antenna elements, for ex-
ample, the first port corresponds to the first group of an-
tenna elements, the second port corresponds to the sec-
ond group of antenna elements, and so on. The N CSI-
RS resources can be configured with different sub-frame
periodicities and offsets or configured with the same sub-
frame periodicity and offset but at different locations in
one sub-frame.
[0037] The network side device determines one intra-
group beam-forming weight vector for each of the CSI-
RS resources (respective elements of the vector are in-
tra-group beam-forming weight values).
[0038] In an implementation, a correspondence rela-
tionship between the CSI-RS resource and the beam-
forming weight vector can be pre-created, and the intra-
group beam-forming weight vector corresponding to
each of the CSI-RS resources can be determined ac-
cording to the correspondence relationship. For exam-
ple, if several beam need to be generated to cover the
entire cell vertically, then each of the beams can corre-
spond to one CSI-RS resource. Here the correspond-
ence relationship can be preset for required coverage, a
scenario, etc., and can be preset in a protocol or signaled
in higher-layer signaling or decided by the network side
device alone without notifying the user equipment.
[0039] For each port of the CSI-RS resource, the pilot
signal thereof is weighted by the intra-group beam-form-
ing weight vector and then transmitted over one group
of antenna elements corresponding to the port. In Fig. 8,
for example, there are 16 antenna elements in total, in-
cluding four groups of four vertical antenna elements per
group. A pilot signal of one port is transmitted over one
of the groups of antenna elements. A pilot signal sn(i) of
the i-th port is weighted by a beam-forming weight vector
[wn(0) wn(1) wn(2) wn(3)]T and then transmitted over the
i-th group of antenna elements, i.e., the i-th column of
antenna elements. The CSI-RS resource is distinguished
by the subscript n in the figure.
[0040] Preferably the intra-group beam-forming weight
vectors of the N CSI-RS resources are different from each
other so that the entire cell can be covered by the N CSI-
RS resources, that is, the strength of the signal, over at
least one of the CSI-RS resources, received by the UE
at any location in the cell is satisfactory. For example the
intra-group beam-forming weight vectors of the N CSI-
RS resources are {W0,W1,..., WN-1} with Wn = [wn(0)
wn(1) ··· wn(P-1)]T respectively, where n = 0,1,..., N - 1.
[0041] Wn can be represented as a DFT vector, e.g.,
first P elements in the n-th column of an N-point DFT

matrix,  p = 0,1,...,P-1,n =

0,1,...,N-1 or  p = 0,1,...,P-1,n

= 0,1,...,N-1. Alternatively Wn can be represented as an-
other beam-forming weight vector capable of good cov-
erage.
[0042] The value of the number N of CSI-RS resources
can be N=P, that is, the same as the number of antenna
elements per group, or N=2P, N=4P or another value.
[0043] The network side device notifies the user equip-
ment of the M CSI feedback configurations, each of which
corresponds to one of the N CSI-RS resources, that is,
M≤N.
[0044] Optionally each CSI feedback configuration
corresponds to one interference measurement resource,
and preferably the interference measurement resources
of the M CSI feedback configurations are the same. The
user equipment measures interference over the interfer-
ence measurement resources.
[0045] In an implementation, the user equipment feeds
back channel state information of all or a part of the CSI
feedback configurations.
[0046] The user equipment estimates a channel, and
calculates the Channel State Information (CSI), which
can include but will not be limited to a part or all of an
Rank Indication (RI), a Pre-coding Matrix Indicator (PMI)
and a Channel Quality Indicator (CQI), of each of the CSI
feedback configurations, over the CSI-RS resource (and
the interference measurement resource) corresponding
to each of the CSI feedback configurations, and feeds it
back as configured by the network side device:

1. The user equipment feeds the channel state in-
formation of all the CSI feedback configurations back
to the network side device; and
2. The user equipment selects according to some
criterion and feeds back the channel state informa-
tion of a part of the CSI feedback configurations. For
example, the user equipment selects the CSI feed-
back configuration with the highest CQI for feedback
or selects the CSI feedback configuration with the
highest RI for feedback or selects the CSI feedback
configuration with the highest throughput, to which
the CQI is mapped, for feedback.

[0047] Preferably if the user equipment selects a part
of the CSI feedback configurations for feedback, then the
user equipment can feed identification information, of the
CSI feedback configurations for feedback, back to the
network side device.
[0048] In an implementation, the number of CSI feed-
back configurations for feedback can be notified by the
network side to the user equipment or a prescribed fixed
value. For example, if there is only one CSI feedback
configuration for feedback, then the user equipment
feeds back the channel state information corresponding
to only one CSI feedback configuration which is optimum
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according to some criterion.
[0049] The network side device selects at least one of
the at least one CSI feedback configuration transmitted
to the user equipment according to a measurement pa-
rameter fed back by the user equipment and determines
a parameter of data transmission for the user equipment
according to the CSI reported by the user equipment for
the selected CSI feedback configuration. Preferably the
network side device selects the CSI feedback configura-
tion corresponding to the highest CQI or the CSI feedback
configuration with the highest throughput to which the
CQI corresponding to the CSI feedback configuration is
mapped.
[0050] In an implementation, in order to support multi-
user transmission, the network side device can select
the CSI feedback configuration for the user equipment
by taking into account the CSI information of a plurality
of paired user equipments, that is, select the CSI to be
applied to data transmission for the paired user equip-
ments jointly. That is, the network side device selects
one CSI feedback configuration respectively for each of
the paired user equipments to thereby maximize the sum
of weighted throughputs of the paired user equipments.
[0051] In an implementation, the paired user equip-
ments and the selected CSI feedback configuration can
be optimized jointly.
[0052] For example, for possible combinations of the
paired user equipments and the respective CSI feedback
configurations of these user equipments (the CSI feed-
back configurations for which the corresponding CSI is
reported by the user equipments), the sum of weighted
throughputs of each of the combinations of paired user
equipments is calculated, and the combination of paired
user equipments with the highest sum of weighted
throughputs, and the corresponding CSI feedback con-
figurations are selected, so that the selected CSI feed-
back configurations may not be optimum for the single
user equipments but will be optimum from the perspec-
tive of system performance.
[0053] In an implementation, the network side device
determines a parameter of data transmission for the user
equipment according to a measurement parameter fed
back by the user equipment.
[0054] The network side device selects at least one of
the at least one CSI feedback configuration transmitted
to the user equipment according to the measurement pa-
rameter fed back by the user equipment and determines
the parameter of data transmission for the user equip-
ment according to the selected CSI feedback configura-
tion.
[0055] The network side device determines the param-
eter of data transmission for the user equipment accord-
ing to the intra-group beam-forming weight vector and a
pre-coding matrix, wherein the intra-group beam-forming
weight vector is corresponding to the CSI-RS resource
corresponding to the selected CSI feedback configura-
tion, and the pre-coding matrix is corresponding to a Pre-
coding Matrix Indicator, PMI, fed back by the user equip-

ment, corresponding to the selected CSI feedback con-
figuration.
[0056] In an implementation, the network side device
determines a transmission matrix Z = V ⊗ W or Z = W ⊗
V , where W = [w(0) w(1) ... w(P-1)]T represents the intra-
group beam-forming weight vector, P represents the
number of antenna elements in a group of antenna ele-
ments, and V represents the pre-coding matrix corre-
sponding to the PMI, fed back by the user equipment,
corresponding to the selected CSI feedback configura-
tion and includes the r-th column vr = [v(0, r), v(1, r),...,
v(K - 1, r)]T, where K represents the number of ports of
the CSI-RS resource corresponding to the selected CSI
feedback configuration, and ⊗represents a Kronecker
product; and determines a weight coefficient matrix ac-
cording to the transmission matrix.
[0057] With the transmission matrix of Z = V ⊗ W, the
network side device determines a weight coefficient of
the r-th data stream on the h-th antenna element in the
i-th group of antennas as Y(P·i + h,r); or
[0058] With the transmission matrix of Z = W ⊗ V, the
network side device determines a weight coefficient of
the r-th data stream on the h-th antenna element in the
i-th group of antennas as Y(i + h-K,r).
[0059] The weight coefficient matrix can be determined
according to the transmission matrix in the following two
approaches:
[0060] In a first approach, the network side device de-
termines the weight coefficient matrix as the transmission
matrix, that is, Y=Z.
[0061] If the intra-group beam-forming weight vector
of the CSI-RS resource corresponding to the selected
CSI feedback configuration is represented as W, and the
pre-coding matrix corresponding to the PMI, fed back by
the user equipment, corresponding to the selected CSI
feedback configuration is represented as V, then the net-
work side device can transmit data using the pre-coding
matrix Z = W ⊗ V or Z = V ⊗ W, particularly as illustrated
in Fig. 9 and Fig. 10.
[0062] For example, the pre-coding matrix fed back by
the user equipment include K rows by R columns, that
is, at most R data streams can be multiplexed spatially
and transmitted concurrently, and includes the r-th col-
umn, denoted as vr = [v(0,r), v(1,r),..., v(K - 1, r)]T, for
pre-coding (or beam-forming) of the r-th data stream, and
each element of vr corresponds to a group of antenna
elements according to a correspondence relationship be-
tween the group of antenna elements and the antenna
port. If v(i, r) corresponds to the i-th group of antenna
elements, and the intra-group beam-forming weight vec-
tor of the h-th antenna element in the i-th group of antenna
elements is represented as w(h), then the weight coeffi-
cient of the r-th data stream on the antenna element is
represented as v(i,r) 3 w(h). With K=4 and P=4, for ex-
ample, reference can be made to Fig. 11 for the process
above.
[0063] In a second transmission approach, the network
side device zero-forces the transmission matrix and de-
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termines the weight coefficient matrix as the zero-forced
transmission matrix.
[0064] For example, transmission matrixes of Q user
equipments are represented as Z1,Z2,...,ZQ respectively,
and a weight coefficient matrix of the q-th user equipment
is determined as Y = ([Z1 Z2 ··· ZQ][Z1 Z2 ··· ZQ]H + αI)-1Zq
as a result of zero-forcing, where I represents a unity
matrix, and α represents an algorithm parameter. Then
data is transmitted with the user equipment using the
calculated weight coefficient matrix.
[0065] Preferably in order to lower the complexity of
processing by the network side device, the network side
device can zero-force only the intra-group beam-forming
weight vector of the user equipment.
[0066] For example, the intra-group beam-forming
weight vectors corresponding to the CSI feedback con-
figurations selected for the Q user equipments are rep-
resented as W1, W2,..., WQ respectively, and the weight
coefficient matrix of the q-th user equipment is deter-
mined as ([W1 W2 ··· WQ][W1 W2 ··· WQ]H + αI)-1Wq as
a result of zero-forcing, where I represents a unity matrix,
and α represents an algorithm parameter. Then data is
transmitted with the user equipment using the newly cal-
culated intra-group beam-forming weight vector instead
of the intra-group beam-forming weight vector, particu-
larly in the same process as in the first transmission ap-
proach, so a repeated description thereof will be omitted
here.
[0067] In an implementation, the network side device
can determine the parameter of data transmission ac-
cording to the CSI of the respective CSI feedback con-
figurations fed back by the UE. For example, the network
side device selects one or more of the CSI of the respec-
tive CSI feedback configurations fed back by the UE and
determines the parameter of data transmission accord-
ing to the selected CSI. The parameter of data transmis-
sion can be determined according to the selected CSI in
the same process as above, so a repeated description
thereof will be omitted here. The network side device can
select one or more of the CSI of the respective CSI feed-
back configurations fed back by the UE in a number of
implementations, for example, the network side device
selects the CSI corresponding to the highest CQI or the
CSI with the highest throughput to which the CQI corre-
sponding to the CSI feedback configuration is mapped,
or the network side device selects the CSI corresponding
to the highest RI, or the network side device selects the
CSI with the PMI belonging to a specific set.
[0068] In a second approach, the CSI-RS resource is
selected for the user equipment according to a measure-
ment parameter fed back by the user equipment.
[0069] Firstly the network side device transmits a first
CSI feedback configuration corresponding to a first CSI-
RS resource to the user equipment to instruct the user
equipment to receive a pilot signal over the first CSI-RS
resource corresponding to the first CSI feedback config-
uration and to make signal measurement according to
the received pilot signal.

[0070] For one first CSI-RS resource, the network side
device transmits a pilot signal corresponding to each port
of the first CSI-RS resource over one group of antenna
elements corresponding to the port of the first CSI-RS
resource.
[0071] For one first CSI-RS resource, the network side
device determines an intra-group beam-forming weight
vector corresponding to the first CSI-RS resource; and
for one port, the network side device weights the pilot
signal corresponding to the port of the first CSI-RS re-
source by the determined intra-group beam-forming
weight vector and then transmits the pilot signal over one
group of antenna elements corresponding to the port.
[0072] In an implementation, the network side device
can transmit the pilot signal corresponding to each port
of the first CSI-RS resource periodically, and transmit the
first CSI feedback configuration corresponding to the first
CSI-RS resource to the user equipment if necessary; or
can firstly transmit the first CSI feedback configuration
corresponding to the first CSI-RS resource to the user
equipment and then transmit the pilot signal correspond-
ing to each port of the first CSI-RS resource periodically.
That is, the first CSI feedback configuration correspond-
ing to the first CSI-RS resource may not necessarily be
transmitted to the user equipment before or after the pilot
signal is transmitted thereto.
[0073] Then the network side device determines a
measurement parameter of the user equipment for the
pilot signal of at least one first CSI-RS resource; selects
a part or all of first CSI-RS resources from all first CSI-
RS resources according to the determined measurement
parameters; determines at least one second CSI-RS re-
source corresponding to the selected a part or all of first
CSI-RS resources; and determines a second CSI feed-
back configuration as the CSI feedback configuration to
be transmitted to the user equipment, where a CSI-RS
resource corresponding to the second CSI feedback con-
figuration is the determined second CSI-RS resource.
[0074] Preferably the intra-group beam-forming weight
vector of the first CSI-RS resource is the same as an
intra-group beam-forming weight vector of the corre-
sponding second CSI-RS resource.
[0075] Preferably the network side device determines
the first CSI-RS resources corresponding to the first X
highest measurement parameters or determines the first
CSI-RS resources corresponding to X measurement pa-
rameters greater than a threshold, where X represents
a positive integer.
[0076] If the number of measurement parameters
above the threshold is less than X, then the network side
device obtains the first CSI-RS resources with the cor-
responding measurement parameters more than the
threshold.
[0077] For one second CSI-RS resource, the network
side device transmits a pilot signal corresponding to each
port of the second CSI-RS resource over one group of
antenna elements corresponding to the port of the sec-
ond CSI-RS resource.
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[0078] For one second CSI-RS resource, the network
side device determines an intra-group beam-forming
weight vector corresponding to the second CSI-RS re-
source; and for one port, the network side device weights
the pilot signal corresponding to the port of the second
CSI-RS resource by the determined intra-group beam-
forming weight vector and then transmits the pilot signal
over one group of antenna elements corresponding to
the port.
[0079] In an implementation, the network side device
can transmit the pilot signal corresponding to each port
of the second CSI-RS resource periodically, and transmit
the second CSI feedback configuration corresponding to
the second CSI-RS resource to the user equipment if
necessary; or can firstly transmit the second CSI feed-
back configuration corresponding to the second CSI-RS
resource to the user equipment and then transmit the
pilot signal corresponding to each port of the second CSI-
RS resource periodically. That is, the second CSI feed-
back configuration corresponding to the second CSI-RS
resource may not necessarily be transmitted to the user
equipment before or after the pilot signal is transmitted
thereto.
[0080] In an implementation, the network side device
can concurrently transmit the pilot signal corresponding
to each port of the first CSI-RS resource periodically and
transmit the pilot signal corresponding to each port of the
second CSI-RS resource periodically; or can firstly trans-
mit the pilot signal corresponding to each port of the first
CSI-RS resource periodically and then transmit the pilot
signal corresponding to each port of the second CSI-RS
resource periodically.
[0081] In the following description, the numbers of an-
tenna elements in the respective groups will be the same
by way of an example, but the same process will apply
to the numbers of antenna elements which are different
or partially the same, so a repeated description thereof
will be omitted here.
[0082] In the second approach, in an implementation,
the user equipment feeds back channel state information
of all or a part of the CSI feedback configurations.
[0083] The network side device determines a plurality
of first CSI-RS resources (or other pilot signals), each of
which includes several specific time-frequency elements
over which pilot signals of some number of antenna ports
are transmitted.
[0084] The time-frequency elements of the first CSI-
RS resources can be determined by a sub-frame perio-
dicity, a sub-frame offset, time-frequency locations oc-
cupied in a sub-frame and other parameters. For details
about determination of time-frequency elements of a first
CSI-RS resource, reference can be made to the 3GPP
TS 36.211 v10.5.0, so a repeated description thereof will
be omitted here.
[0085] The number of ports of each of the first CSI-RS
resources may be less than or the same as the number
of groups of antenna elements, and one port of each of
the first CSI-RS resources corresponds to one group of

antenna elements, for example, the first port corresponds
to the first group of antenna elements, the second port
corresponds to the second group of antenna elements,
and so on. The N first CSI-RS resources can be config-
ured with different sub-frame periodicities and offsets or
configured with the same sub-frame periodicity and offset
but at different locations in one sub-frame.
[0086] Preferably in order to lower an overhead of a
pilot signal, the first CSI-RS resource can be configured
with only one port, and a pilot signal of the port can be
transmitted over one group of antenna elements.
[0087] An intra-group beam-forming weight vector is
determined for each of the first CSI-RS resources (re-
spective elements of the vector are intra-group beam-
forming weight values), and for each port of the first CSI-
RS resource, the pilot signal thereof is weighted by the
intra-group beam-forming weight vector and then trans-
mitted over one group of antenna elements correspond-
ing to the port. In Fig. 8, for example, there are 16 antenna
elements in total, including four groups of four vertical
antenna elements per group. A pilot signal of one port is
transmitted over each of the groups of antenna elements.
A pilot signal sn(i) of the i-th port is weighted by a beam-
forming weight vector [wn(0) wn(1) wn(2) wn(3)]T and then
transmitted over the i-th group of antenna elements, i.e.,
the i-th column of antenna elements. The first CSI-RS
resource is distinguished by the subscript n in the figure.
[0088] Preferably the intra-group beam-forming weight
vectors of the N first CSI-RS resources are different from
each other so that the entire cell can be covered by the
N first CSI-RS resources, that is, the strength of the sig-
nal, over at least one of the first CSI-RS resources, re-
ceived by the UE at any location in the cell is satisfactory.
For example the intra-group beam-forming weight vec-
tors of the N first CSI-RS resources are {W0,W1,...,WN-1}
with Wn = [wn(0) wn(1) ··· wn(P-1)]T respectively, where
n = 0,1,..., N - 1
[0089] Wn can be represented as a Discrete Fourier
Transform (DFT) vector, e.g., first P elements in the n-th
column of an N-point DFT matrix,

 p = 0,1,...,P-1,n = 0,1,...,N-1

or  p = 0,1,...,P-1,n = 0,1,...,N-

1. Alternatively Wn can be represented as another beam-
forming weight vector capable of good coverage.
[0090] The value of the number N of first CSI-RS re-
sources can be N=P, that is, the same as the number of
antenna elements per group, or N=2P, N=4P or another
value.
[0091] The network side device notifies the user equip-
ment of configuration information of the N first CSI-RS
resources, including a periodicity, an offset, time-fre-
quency locations in a sub-frame, transmit power, the
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number of antenna ports and other configuration infor-
mation.
[0092] In an implementation, the user equipment cal-
culates Reference Signal Received Power (RSRP) ac-
cording to the received pilot signal.
[0093] The user equipment estimates a channel, and
calculates the RSRP, according to the configuration in-
formation of each of the first CSI-RS resources, and the
pilot signal received by the user equipment, and feeds it
back as configured by the network side device.
[0094] The user equipment receives the first CSI feed-
back configuration transmitted by the network side device
to the user equipment; and
[0095] The user equipment receives the pilot signal
over the CSI-RS resource corresponding to the first CSI
feedback configuration and makes signal measurement
according to the received pilot signal.
[0096] In an implementation, the user equipment de-
termines the RSRP over the first CSI-RS resource cor-
responding to each of the first CSI feedback configura-
tions and feeds the determined RSRP back to the net-
work side device.
[0097] The user equipment determines the RSRP of
all or a part of the ports of the first CSI-RS resources
corresponding to all or a part of the first CSI feedback
configurations and averages the determined RSRP.
[0098] For example, the user equipment estimates
channels of all the ports of each of the first CSI-RS re-
sources and averages pilot signal received power values
of all the ports of a CSI-RS resource, or
[0099] The user equipment estimates channels of only
a part of the ports of each of the first CSI-RS resources
and averages pilot signal received power values of these
ports of a CSI-RS resource, for example, the user equip-
ment estimates a channel of only the first port of each of
the first CSI-RS resources and calculates a pilot signal
received power value of the pilot signal.
[0100] In an implementation, the user equipment can
further average the determined RSRP in a preset time
range and/or in a preset frequency range, e.g., over the
entire bandwidth and/or over 200 sub-frames.
[0101] Preferably the user equipment can feed the de-
termined RSRP periodically back to the network side de-
vice; or feed the determined RSRP back to the network
side device after a feedback event is triggered.
[0102] For example, the user equipment can trigger
the feedback upon determining that the RSRP of one of
the first CSI-RS resources is more than some threshold.
[0103] The network side device receives the RSRP of
the first CSI feedback configurations fed back by the user
equipment and selects a beam.
[0104] The network side device selects M CSI feed-
back configuration, for example, with the highest RSRP
among all the first CSI feedback configurations, where
M represents a preset value; or selects first CSI feedback
configurations with the RSRP higher than some thresh-
old, where the number of samples of RSRP more than
the threshold is M.

[0105] The network side device determines M second
CSI-RS resources (or other pilot signals) corresponding
to the M first CSI-RS resources.
[0106] Each of the second CSI-RS resources corre-
sponds to one of the first CSI-RS resources. The second
CSI-RS resource may be the same as some one of the
first CSI-RS resources or may be different from any one
of the first CSI-RS resources, so the first CSI-RS resourc-
es corresponding to the second CSI-RS resources can
be preset as needed or through simulation and specified
in a protocol or signaled by a higher layer or decided by
the network side device alone without notifying to the
user equipment.
[0107] Each of the second CSI-RS resources includes
several specific time-frequency elements over which pilot
signals of some number of antenna ports are transmitted.
The time-frequency elements of the second CSI-RS re-
sources can be determined by a sub-frame periodicity,
a sub-frame offset, time-frequency locations occupied in
a sub-frame and other parameters.
[0108] The number of ports of each of the second CSI-
RS resources is the same as the number of groups of
antenna elements, and one port of each of the second
CSI-RS resources corresponds to one group of antenna
elements, for example, the first port corresponds to the
first group of antenna elements, the second port corre-
sponds to the second group of antenna elements, and
so on. The M second CSI-RS resources can be config-
ured with different sub-frame periodicities and offsets or
configured with the same sub-frame periodicity and offset
but at different locations in one sub-frame.
[0109] An intra-group beam-forming weight vector is
determined for each of the second CSI-RS resources
(respective elements of the vector are intra-group beam-
forming weight values), and for each port of the second
CSI-RS resource, the pilot signal thereof is weighted by
the intra-group beam-forming weight vector and then
transmitted over one group of antenna elements corre-
sponding to the port in the same process as the process
in Fig. 8.
[0110] The intra-group beam-forming weight vector of
each of the second CSI-RS resources is derived from
the intra-group beam-forming weight vector of the corre-
sponding first CSI-RS resource, for example, determined
directly as the intra-group beam-forming weight vector
of the corresponding first CSI-RS resource.
[0111] The network side device notifies the user equip-
ment of configuration information of the M second CSI-
RS resources, including a periodicity, an offset, time-fre-
quency locations in a sub-frame, transmit power, the
number of antenna ports and other configuration infor-
mation.
[0112] Correspondingly the user equipment deter-
mines the second CSI-RS resources according to the
second CSI feedback configurations configured by the
network side for the user equipment and measures and
feeds back channel state information over the deter-
mined second CSI-RS resources.
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[0113] In an implementation, the user equipment can
measure and feed back channel state information over
the determined second CSI-RS resources in the same
approach as the first approach in which the user equip-
ment makes measurement and feedback or in the proc-
ess in the 3GPP TS 36.211 v10.5.0.
[0114] In the second approach, the user equipment
can select one of the at least one second CSI-RS re-
source transmitted to the user equipment according to a
measurement parameter fed back by the user equipment
and transmit data with the user equipment according to
the selected second CSI feedback configuration partic-
ularly as in the first approach, so a repeated description
thereof will be omitted here. Of course, the network side
device can alternatively proceed as in the prior art or
otherwise upon reception of the measurement parameter
fed back by the user equipment.
[0115] In an implementation, all the second CSI-RS
resources in the second approach can be the N CSI-RS
resources in the first approach.
[0116] The network side device according to the em-
bodiment of the disclosure can be a Node B (e.g., a macro
Node B, a home Node B, etc.) or can be a Relay Node
(RN) device or can be another network side device.
[0117] As illustrated in Fig. 12, a network side device
in a system for signal measurement according to an em-
bodiment of the disclosure includes a processing module
1200 and a configuring module 1210.
[0118] The processing module 1200 is configured to
determine at least one CSI feedback configuration to be
transmitted to a user equipment, where one CSI feed-
back configuration corresponds to one CSI-RS resource,
and for each port of the CSI-RS resource, the pilot signal
corresponding to the port over one group of antenna el-
ements corresponding to the port; and
[0119] The configuring module 1210 is configured to
transmit the determined CSI feedback configuration to
the user equipment to instruct the user equipment to re-
ceive a pilot signal over the CSI-RS resource correspond-
ing to the CSI feedback configuration and to make signal
measurement according to the received pilot signal.
[0120] Preferably M CSI-RS resources corresponding
to CSI feedback configurations determined by the
processing module 1200 are selected from N CSI-RS
resources.
[0121] Preferably the configuring module 1212 trans-
mits, for one CSI-RS resource, the pilot signal corre-
sponding to each port of the CSI-RS resource over one
group of antenna elements corresponding to each port
of the CSI-RS resource.
[0122] Preferably the processing module 1200 deter-
mines, for one CSI-RS resource, an intra-group beam-
forming weight vector corresponding to the CSI-RS re-
source; and weights, for one port, the pilot signal corre-
sponding to the port of the CSI-RS resource by the de-
termined intra-group beam-forming weight vector and
then transmits the pilot signal over one group of antenna
elements corresponding to the port.

[0123] Preferably the processing module 1200 deter-
mines a measurement parameter of the user equipment
for the pilot signal of at least one first CSI-RS resource;
selects a part or all of first CSI-RS resource from all the
first CSI-RS resources according to the determined
measurement parameters; and determines a second CSI
feedback configuration of a second CSI-RS resource cor-
responding to the selected a part or all of first CSI-RS
resource as the CSI feedback configuration to be trans-
mitted to the user equipment.
[0124] Preferably the processing module 1200 deter-
mines the first CSI-RS resources corresponding to the
first X highest measurement parameters or determines
the first CSI-RS resources corresponding to X measure-
ment parameters greater than a threshold, where X rep-
resents a positive integer.
[0125] Preferably the processing module 1200 trans-
mits the first CSI feedback configuration corresponding
to the first CSI-RS resource to the user equipment to
instruct the user equipment to receive a pilot signal over
the first CSI-RS resource corresponding to the first CSI
feedback configuration and to make signal measurement
according to the received pilot signal.
[0126] Preferably the processing module 1200 trans-
mits, for one first CSI-RS resource, a pilot signal corre-
sponding to each port of the first CSI-RS resource over
one group of antenna elements corresponding to the port
of the first CSI-RS resource.
[0127] Preferably the processing module 1200 deter-
mines, for one first CSI-RS resource, an intra-group
beam-forming weight vector corresponding to the first
CSI-RS resource; and weights, for one port, the pilot sig-
nal corresponding to the port of the first CSI-RS resource
by the determined intra-group beam-forming weight vec-
tor and then transmits the pilot signal over one group of
antenna elements corresponding to the port.
[0128] Preferably the processing module 1200 trans-
mits, for one second CSI-RS resource, a pilot signal cor-
responding to each port of the second CSI-RS resource
over one group of antenna elements corresponding to
the port of the second CSI-RS resource.
[0129] Preferably the configuring module 1210 deter-
mines, for one second CSI-RS resource, an intra-group
beam-forming weight vector corresponding to the second
CSI-RS resource; and weights the pilot signal corre-
sponding to each port of the second CSI-RS resource by
the determined intra-group beam-forming weight vector
and then transmits the pilot signal over one group of an-
tenna elements corresponding to the port.
[0130] Preferably the network side device according
to the embodiment of the disclosure can further include
a grouping module 1220.
[0131] The grouping module 1220 is configured to
group a plurality of antenna elements into a plurality of
groups, each of which includes at least one antenna el-
ement.
[0132] Preferably the grouping module 1220 groups
each column of antenna elements together; or groups
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each row of antenna elements together; or groups an-
tenna elements polarized in the same direction in a col-
umn of antenna elements.
[0133] Preferably the network side device according
to the embodiment of the disclosure can further include
a transmitting module 1230.
[0134] Preferably the transmitting module 1230 is con-
figured to determine a parameter of data transmission
with the user equipment according to a measurement
parameter fed back by the user equipment.
[0135] Preferably the transmitting module 1230 selects
at least one of the at least one CSI feedback configuration
transmitted to the user equipment according to the meas-
urement parameter fed back by the user equipment and
determines the parameter of data transmission with the
user equipment according to the selected CSI feedback
configuration.
[0136] Preferably the transmitting module 1230 selects
the CSI feedback configuration corresponding to the
highest CQI or the CSI feedback configuration with the
highest throughput to which the CQI corresponding to
the CSI feedback configuration is mapped; or selects one
CSI feedback configuration respectively for each of
paired user equipments to thereby maximum the sum of
weighted throughputs of the paired user equipments.
[0137] Preferably the transmitting module 1230 deter-
mines the parameter of data transmission with the user
equipment according to the intra-group beam-forming
weight vector and a pre-coding matrix, wherein the intra-
group beam-forming weight vector is corresponding to
the CSI-RS resource corresponding to the selected CSI
feedback configuration, and the pre-coding matrix is cor-
responding to a Pre-coding Matrix Indicator, PMI, fed
back by the user equipment, corresponding to the select-
ed CSI feedback configuration.
[0138] Preferably the transmitting module 1230 deter-
mines a transmission matrix Z = V ⊗ W or Z = W ⊗ V ,
where W = [w(0) w(1) ··· w(P-1)]T represents the intra-
group beam-forming weight vector, and V represents the
pre-coding matrix corresponding to the PMI, fed back by
the user equipment, corresponding to the selected CSI
feedback configuration and includes the r-th column vr =
[v(0,r),v(1,r),..., v(K -1,r)]T ; and determines a weight co-
efficient matrix according to the transmission matrix.
[0139] Preferably the transmitting module 1230 deter-
mines the weight coefficient matrix as the transmission
matrix; or zero-forces the transmission matrix and deter-
mines the weight coefficient matrix as the zero-forced
transmission matrix.
[0140] As illustrated in Fig. 13, a user equipment in a
system for signal measurement according to an embod-
iment of the disclosure includes a receiving module 1300
and a measuring module 1310.
[0141] The receiving module 1300 is configured to re-
ceive a CSI feedback configuration transmitted by a net-
work side device to the user equipment, where one CSI
feedback configuration corresponds to one CSI-RS re-
source, and for each port of the CSI-RS resource, the

pilot signal corresponding to the port over one group of
antenna elements corresponding to the port; and
[0142] The measuring module 1310 is configured to
receive a pilot signal over the CSI-RS resource corre-
sponding to the CSI feedback configuration and to make
signal measurement according to the received pilot sig-
nal.
[0143] Preferably the measuring module 1310 feeds
back channel state information of all or a part of CSI feed-
back configurations.
[0144] Preferably if the channel state information of a
part of the CSI feedback configurations is fed back, then
the measuring module 1310 feeds identification informa-
tion of the CSI feedback configurations corresponding to
the fed-back channel state information back to the net-
work side device.
[0145] Preferably the measuring module 1310 feeds
back the channel sate information of L CSI feedback con-
figurations corresponding to the highest CQIs or RIs; or
feeds back the channel sate information of L CSI feed-
back configurations with the highest throughputs to which
the CQIs corresponding to the CSI feedback configura-
tions are mapped.
[0146] Preferably the CSI-RS resource corresponding
to the CSI feedback configuration is selected by the net-
work side device from second CSI-RS resources corre-
sponding to all of first CSI-RS resources; and the meas-
uring module 1310 receives a first CSI feedback config-
uration transmitted by the network side device to the user
equipment; and receives a pilot signal over a CSI-RS
resource corresponding to the first CSI feedback config-
uration and makes signal measurement according to the
received pilot signal.
[0147] Preferably the measuring module 1310 meas-
ures RSRP according to the received pilot signal.
[0148] The measuring module 1310 determines the
RSRP over the first CSI-RS resource corresponding to
each of first CSI feedback configurations and feeds the
determined RSRP back to the network side device.
[0149] Preferably the measuring module 1310 deter-
mines the RSRP of all or a part of the ports of the first
CSI-RS resources corresponding to all or a part of the
first CSI feedback configurations and averages the de-
termined RSRP.
[0150] Preferably the measuring module 1310 averag-
es the determined RSRP in a preset time range and/or
in a preset frequency range.
[0151] Preferably the measuring module 1310 feeds
the determined RSRP periodically back to the network
side device; or feeds the determined RSRP back to the
network side device after a feedback event is issued.
[0152] Based upon the same inventive idea, an em-
bodiment of the disclosure further provides a method for
transmitting a pilot signal, and since a device correspond-
ing to this method is the network side device in the system
for signal measurement according to the embodiment of
the disclosure, and this method addresses the problem
under a similar principle to the network side device, ref-
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erence can be made to the implementation of the UE for
an implementation of the network side device, so a re-
peated description thereof will be omitted here.
[0153] As illustrated in Fig. 14, a method for transmit-
ting a pilot signal according to an embodiment of the dis-
closure includes the following operations:
[0154] In the operation 1400, a network side device
determines at least one CSI feedback configuration to
be transmitted to a user equipment, where one CSI feed-
back configuration corresponds to one CSI-RS resource,
and for each port of the CSI-RS resource, the pilot signal
corresponding to the port over one group of antenna el-
ements corresponding to the port, and
[0155] In the operation 1410, the network side device
transmits the determined CSI feedback configuration to
the user equipment to instruct the user equipment to re-
ceive a pilot signal over the CSI-RS resource correspond-
ing to the CSI feedback configuration, and to make signal
measurement according to the receive pilot signal.
[0156] In an implementation, the network side device
according to the embodiment of the disclosure groups a
plurality of antenna elements of the network side device
into K groups, each of which includes at least one anten-
na element.
[0157] The numbers of antenna elements in the re-
spective groups may be the same, partially the same or
totally different.
[0158] For example, for a horizontally and vertically
2D-arranged array of antennas, each column of antenna
elements can be grouped together (particularly see Fig.
5) or each column of antenna elements can be grouped
together (particularly see Fig. 6).
[0159] For horizontally and vertically 2D-arranged du-
ally-polarized antennas, antennas polarized in the same
direction in a column of antenna elements can be
grouped together, that is, a column of antenna elements
can be grouped into two groups (particularly see Fig. 7).
[0160] Signal measurement can be made in two ap-
proaches according to the embodiment, which will be de-
scribed below respectively.
[0161] In a first approach, M CSI-RS resources are de-
termined directly from N CSI-RS resources and transmit-
ted to the user equipment
[0162] The CSI-RS resource corresponding to the CSI
feedback configuration determined by the network side
device is selected from the N CSI-RS resources.
[0163] Preferably the network side device determines
the M CSI feedback configurations, where M represents
a positive integer, and M is no more than N.
[0164] Interference measurement resources of the CSI
feedback configurations corresponding to the M CSI-RS
resources are the same.
[0165] For one CSI-RS resource, the network side de-
vice transmits the pilot signal corresponding to each port
of the CSI-RS resource over one group of antenna ele-
ments corresponding to the port of the CSI-RS resource.
[0166] For one CSI-RS resource, the network side de-
vice determines an intra-group beam-forming weight

vector corresponding to the CSI-RS resource; and for
one port, the network side device weights the pilot signal
corresponding to the port of the CSI-RS resource by the
determined intra-group beam-forming weight vector and
then transmits the pilot signal over one group of antenna
elements corresponding to the port.
[0167] The intra-group beam-forming weight vectors
corresponding to the respective CSI-RS resources are
totally different or partially the same.
[0168] In an implementation, the network side device
can transmit the pilot signal corresponding to each port
of the CSI-RS resource periodically, and transmit the CSI
feedback configuration corresponding to the CSI-RS re-
source to the user equipment if necessary; or can firstly
transmit the CSI feedback configuration corresponding
to the CSI-RS resource to the user equipment and then
transmit the pilot signal corresponding to each port of the
CSI-RS resource periodically. That is, the CSI feedback
configuration corresponding to the CSI-RS resource may
not necessarily be transmitted to the user equipment be-
fore or after the pilot signal is transmitted thereto.
[0169] In the following description, the numbers of an-
tenna elements in the respective groups will be the same
by way of an example, but the same process will apply
to the numbers of antenna elements which are different
or partially the same, so a repeated description thereof
will be omitted here.
[0170] In the first approach, the network side device
determines the N CSI-RS resources (or other pilot sig-
nals), each of which includes several specific time-fre-
quency elements over which pilot signals of some
number of antenna ports are transmitted.
[0171] The time-frequency elements of the CSI-RS re-
sources can be determined by a sub-frame periodicity,
a sub-frame offset, time-frequency locations occupied in
a sub-frame and other parameters. For details about de-
termination of time-frequency elements of a CSI-RS re-
source, reference can be made to the 3GPP TS 36.211
v10.5.0, so a repeated description thereof will be omitted
here.
[0172] The number of ports of each of the CSI-RS re-
sources is the same as the number of groups of antenna
elements, and one port of each of the CSI-RS resources
corresponds to one group of antenna elements, for ex-
ample, the first port corresponds to the first group of an-
tenna elements, the second port corresponds to the sec-
ond group of antenna elements, and so on. The N CSI-
RS resources can be configured with different sub-frame
periodicities and offsets or configured with the same sub-
frame periodicity and offset but at different locations in
one sub-frame.
[0173] The network side device determines one intra-
group beam-forming weight vector for each of the CSI-
RS resources (respective elements of the vector are in-
tra-group beam-forming weight values).
[0174] In an implementation, a correspondence rela-
tionship between the CSI-RS resource and the beam-
forming weight vector can be pre-created, and the intra-
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group beam-forming weight vector corresponding to
each of the CSI-RS resources can be determined ac-
cording to the correspondence relationship. For exam-
ple, if several beam need to be generated to cover the
entire cell vertically, then each of the beams can corre-
spond to one CSI-RS resource. Here the correspond-
ence relationship can be preset for required coverage,
simulation, etc., and can be preset in a protocol or sig-
naled by a higher layer or decided by the network side
device alone without notifying the user equipment.
[0175] For each port of the CSI-RS resource, the pilot
signal thereof is weighted by the intra-group beam-form-
ing weight vector and then transmitted over one group
of antenna elements corresponding to the port.
[0176] The network side device notifies the user equip-
ment of the M CSI feedback configurations, each of which
corresponds to one CSI-RS resource, i.e., one of the N
CSI-RS resources, that is, M≤N.
[0177] Optionally each CSI feedback configuration
corresponds to one interference measurement resource,
and preferably the interference measurement resources
of the M CSI feedback configurations are the same. The
user equipment measures interference over the interfer-
ence measurement resources.
[0178] In an implementation, the user equipment feeds
back channel state information of all or a part of the CSI
feedback configurations.
[0179] The user equipment estimates a channel, and
calculates the channel state information, which can in-
clude but will not be limited to a part or all of an RI, a PMI
and a CQI, of each of the CSI feedback configurations,
over the CSI-RS resource (and the interference meas-
urement resource) corresponding to each of the CSI
feedback configurations, and feeds it back as configured
by the network side device:

1. The user equipment feeds the channel state in-
formation of all the CSI feedback configurations back
to the network side device; and
2. The user equipment selects according to some
criterion and feeds back the channel state informa-
tion of a part of the CSI feedback configurations. For
example, the user equipment selects the CSI feed-
back configuration with the highest CQI for feedback
or selects the CSI feedback configuration with the
highest RI for feedback or selects the CSI feedback
configuration with the highest throughput, to which
the CQI is mapped, for feedback.

[0180] Preferably if the user equipment selects a part
of the CSI feedback configurations for feedback, then the
user equipment can feed identification information, of the
CSI feedback configurations for feedback, back to the
network side device.
[0181] The network side device selects at least one of
the at least one CSI feedback configuration transmitted
to the user equipment according to a measurement pa-
rameter fed back by the user equipment and determines

a parameter of data transmission with the user equipment
according to the selected CSI feedback configuration.
[0182] Preferably the network side device selects the
CSI feedback configuration corresponding to the highest
CQI or the CSI feedback configuration with the highest
throughput to which the CQI corresponding to the CSI
feedback configuration is mapped.
[0183] In an implementation, in order to support multi-
user transmission, the network side device can select
the CSI feedback configuration for the user equipment
by taking into account the CSI information of a plurality
of paired user equipments, that is, select the CSI to be
applied to data transmission for the paired user equip-
ments together. That is, the network side device selects
one CSI feedback configuration respectively for each of
the paired user equipments to thereby maximum the sum
of weighted throughputs of the paired user equipments.
[0184] In an implementation, the network side device
determines a parameter of data transmission with the
user equipment according to a measurement parameter
fed back by the user equipment.
[0185] The network side device selects at least one of
the at least one CSI feedback configuration transmitted
to the user equipment according to the measurement pa-
rameter fed back by the user equipment and determines
the parameter of data transmission with the user equip-
ment according to the selected CSI feedback configura-
tion.
[0186] The network side device determines the param-
eter of data transmission with the user equipment ac-
cording to the intra-group beam-forming weight vector
and a pre-coding matrix, wherein the intra-group beam-
forming weight vector is corresponding to the CSI-RS
resource corresponding to the selected CSI feedback
configuration, and the pre-coding matrix is corresponding
to a Pre-coding Matrix Indicator, PMI, fed back by the
user equipment, corresponding to the selected CSI feed-
back configuration..
[0187] In an implementation, the network side device
determines a transmission matrix Z = V ⊗ W or Z = W ⊗
V, where W = [w(0) w(1) ··· w(P-1)]T represents the intra-
group beam-forming weight vector, and v represents the
pre-coding matrix corresponding to the PMI, fed back by
the user equipment, corresponding to the selected CSI
feedback configuration and includes the r-th column vr =
[v(0,r),v(1,r),..., v(K - 1,r)]T; and determines a weight co-
efficient matrix according to the transmission matrix.
[0188] With the transmission matrix of Z = V ⊗ W, the
network side device determines a weight coefficient of
the r-th data stream on the h-th antenna element in the
i-th group of antennas as z(P·i + h,r) ; or
[0189] With the transmission matrix of Z = W ⊗ V, the
network side device determines a weight coefficient of
the r-th data stream on the h-th antenna element in the
i-th group of antennas as z(i + h-K,r)
[0190] The weight coefficient matrix can be determined
according to the transmission matrix in the following two
approaches:
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[0191] In a first approach, the network side device de-
termines the weight coefficient matrix as the transmission
matrix.
[0192] In a second transmission approach, the network
side device zero-forces the transmission matrix and de-
termines the weight coefficient matrix as the zero-forced
transmission matrix.
[0193] In a second approach, the CSI-RS resource is
selected for the user equipment according to a measure-
ment parameter fed back by the user equipment.
[0194] Firstly the network side device transmits a first
CSI feedback configuration corresponding to a first CSI-
RS resource to the user equipment to instruct the user
equipment to receive a pilot signal over the first CSI-RS
resource corresponding to the first CSI feedback config-
uration and to make signal measurement according to
the received pilot signal.
[0195] For one first CSI-RS resource, the network side
device transmits a pilot signal corresponding to each port
of the first CSI-RS resource over one group of antenna
elements corresponding to the port of the first CSI-RS
resource.
[0196] For one first CSI-RS resource, the network side
device determines an intra-group beam-forming weight
vector corresponding to the first CSI-RS resource; and
for one port, the network side device weights the pilot
signal corresponding to the port of the first CSI-RS re-
source by the determined intra-group beam-forming
weight vector and then transmits the pilot signal over one
group of antenna elements corresponding to the port.
[0197] In an implementation, the network side device
can transmit the pilot signal corresponding to each port
of the first CSI-RS resource periodically, and transmit the
first CSI feedback configuration corresponding to the first
CSI-RS resource to the user equipment if necessary; or
can firstly transmit the first CSI feedback configuration
corresponding to the first CSI-RS resource to the user
equipment and then transmit the pilot signal correspond-
ing to each port of the first CSI-RS resource periodically.
That is, the first CSI feedback configuration correspond-
ing to the first CSI-RS resource may not necessarily be
transmitted to the user equipment before or after the pilot
signal is transmitted thereto.
[0198] Then the network side device determines a
measurement parameter of the user equipment for the
pilot signal of at least one first CSI-RS resource; selects
a part or all of first CSI-RS resources from all the first
CSI-RS resources according to the determined meas-
urement parameters; and determines a second CSI feed-
back configuration of at least one second CSI-RS re-
source corresponding to the selected a part or all of first
CSI-RS resources as the CSI feedback configuration to
be transmitted to the user equipment.
[0199] Preferably the intra-group beam-forming weight
vector of the first CSI-RS resource is the same as an
intra-group beam-forming weight vector of the corre-
sponding second CSI-RS resource.
[0200] Preferably the network side device determines

the first CSI-RS resources corresponding to the first X
highest measurement parameters or determines the first
CSI-RS resources corresponding to X measurement pa-
rameters greater than a threshold, where X represents
a positive integer.
[0201] For one second CSI-RS resource, the network
side device transmits a pilot signal corresponding to each
port of the second CSI-RS resource over one group of
antenna elements corresponding to the port of the sec-
ond CSI-RS resource.
[0202] For one second CSI-RS resource, the network
side device determines an intra-group beam-forming
weight vector corresponding to the second CSI-RS re-
source; and for one port, the network side device weights
the pilot signal corresponding to the port of the second
CSI-RS resource by the determined intra-group beam-
forming weight vector and then transmits the pilot signal
over one group of antenna elements corresponding to
the port.
[0203] In an implementation, the network side device
can transmit the pilot signal corresponding to each port
of the second CSI-RS resource periodically, and transmit
the second CSI feedback configuration corresponding to
the second CSI-RS resource to the user equipment if
necessary; or can firstly transmit the second CSI feed-
back configuration corresponding to the second CSI-RS
resource to the user equipment and then transmit the
pilot signal corresponding to each port of the second CSI-
RS resource periodically. That is, the second CSI feed-
back configuration corresponding to the second CSI-RS
resource may not necessarily be transmitted to the user
equipment before or after the pilot signal is transmitted
thereto.
[0204] In an implementation, the network side device
can concurrently transmit the pilot signal corresponding
to each port of the first CSI-RS resource periodically and
transmit the pilot signal corresponding to each port of the
second CSI-RS resource periodically; or can firstly trans-
mit the pilot signal corresponding to each port of the first
CSI-RS resource periodically and then transmit the pilot
signal corresponding to each port of the second CSI-RS
resource periodically.
[0205] In the following description, the numbers of an-
tenna elements in the respective groups will be the same
by way of an example, but the same process will apply
to the numbers of antenna elements which are different
or partially the same, so a repeated description thereof
will be omitted here.
[0206] In the second approach, the network side de-
vice determines N first CSI-RS resources (or other pilot
signals), each of which includes several specific time-
frequency elements over which pilot signals of some
number of antenna ports are transmitted.
[0207] The time-frequency elements of the first CSI-
RS resources can be determined by a sub-frame perio-
dicity, a sub-frame offset, time-frequency locations oc-
cupied in a sub-frame and other parameters. For details
about determination of time-frequency elements of a first
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CSI-RS resource, reference can be made to the 3GPP
TS 36.211 v10.5.0, so a repeated description thereof will
be omitted here.
[0208] The number of ports of each of the first CSI-RS
resources may be less than or the same as the number
of groups of antenna elements, and one port of each of
the first CSI-RS resources corresponds to one group of
antenna elements, for example, the first port corresponds
to the first group of antenna elements, the second port
corresponds to the second group of antenna elements,
and so on. The N first CSI-RS resources can be config-
ured with different sub-frame periodicities and offsets or
configured with the same sub-frame periodicity and offset
but at different locations in one sub-frame.
[0209] Preferably in order to lower an overhead of a
pilot signal, the first CSI-RS resource can be configured
with only one port, and a pilot signal of the port can be
transmitted over one group of antenna elements.
[0210] An intra-group beam-forming weight vector is
determined for each of the first CSI-RS resources (re-
spective elements of the vector are intra-group beam-
forming weight values), and for each port of the first CSI-
RS resource, the pilot signal thereof is weighted by the
intra-group beam-forming weight vector and then trans-
mitted over one group of antenna elements correspond-
ing to the port.
[0211] Preferably the intra-group beam-forming weight
vectors of the N first CSI-RS resources are different from
each other so that the entire cell can be covered by the
N first CSI-RS resources, that is, the strength of the sig-
nal, over at least one of the first CSI-RS resources, re-
ceived by the UE at any location in the cell is satisfactory.
[0212] The network side device notifies the user equip-
ment of configuration information of the N first CSI-RS
resources, including a periodicity, an offset, time-fre-
quency locations in a sub-frame, transmit power, the
number of antenna ports and other configuration infor-
mation.
[0213] In an implementation, the user equipment esti-
mates a channel, and calculates pilot signal received
power, according to the configuration information of each
of the first CSI-RS resources and feeds it back as con-
figured by the network side device.
[0214] The user equipment receives the first CSI feed-
back configuration transmitted by the network side device
to the user equipment; and
[0215] The user equipment receives the pilot signal
over the CSI-RS resource corresponding to the first CSI
feedback configuration and makes signal measurement
according to the received pilot signal.
[0216] In an implementation, the user equipment
measures RSRP according to the received pilot signal.
[0217] The user equipment determines the RSRP over
the first CSI-RS resource corresponding to each of the
first CSI feedback configurations and feeds the deter-
mined RSRP back to the network side device.
[0218] The user equipment determines the RSRP of
all or a part of the ports of the first CSI-RS resources

corresponding to all or a part of the first CSI feedback
configurations and averages the determined RSRP.
[0219] For example, the user equipment estimates
channels of all the ports of each of the first CSI-RS re-
sources and averages pilot signal received power values
of all the ports, or
[0220] The user equipment estimates channels of only
a part of the ports of each of the first CSI-RS resources
and averages pilot signal received power values of these
ports, for example, the user equipment estimates a chan-
nel of only the first port of each of the first CSI-RS re-
sources and calculates a pilot signal received power val-
ue of the pilot signal.
[0221] In an implementation, the user equipment can
further average the determined RSRP in a preset time
range and/or in a preset frequency range.
[0222] Preferably the user equipment can feed the de-
termined RSRP periodically back to the network side de-
vice; or feed the determined RSRP back to the network
side device after a feedback event is issued.
[0223] For example, the user equipment can trigger
the feedback upon determining that the RSRP of one of
the first CSI-RS resources is more than some threshold.
[0224] The network side device receives the RSRP of
the first CSI feedback configurations fed back by the user
equipment and selects a beam.
[0225] The network side device selects M CSI feed-
back configuration, for example, with the highest RSRP
among all the first CSI feedback configurations, where
M represents a preset value; or selects first CSI feedback
configurations with the RSRP more than some threshold,
where the number of pieces of RSRP more than the
threshold is M.
[0226] The network side device determines M second
CSI-RS resources (or other pilot signals) corresponding
to the M first CSI-RS resources.
[0227] Each of the second CSI-RS resources corre-
sponds to one of the first CSI-RS resources. The second
CSI-RS resource may be the same as some one of the
first CSI-RS resources or may be different from any one
of the first CSI-RS resources, so the first CSI-RS resourc-
es corresponding to the second CSI-RS resources can
be preset as needed or through simulation and specified
in a protocol or signaled by a higher layer or decided by
the network side device alone without notifying to the
user equipment.
[0228] Each of the second CSI-RS resources includes
several specific time-frequency elements over which pilot
signals of some number of antenna ports are transmitted.
The time-frequency elements of the second CSI-RS re-
sources can be determined by a sub-frame periodicity,
a sub-frame offset, time-frequency locations occupied in
a sub-frame and other parameters.
[0229] The number of ports of each of the second CSI-
RS resources is the same as the number of groups of
antenna elements, and one port of each of the second
CSI-RS resources corresponds to one group of antenna
elements, for example, the first port corresponds to the
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first group of antenna elements, the second port corre-
sponds to the second group of antenna elements, and
so on. The M second CSI-RS resources can be config-
ured with different sub-frame periodicities and offsets or
configured with the same sub-frame periodicity and offset
but at different locations in one sub-frame.
[0230] An intra-group beam-forming weight vector is
determined for each of the second CSI-RS resources
(respective elements of the vector are intra-group beam-
forming weight values), and for each port of the second
CSI-RS resource, the pilot signal thereof is weighted by
the intra-group beam-forming weight vector and then
transmitted over one group of antenna elements corre-
sponding to the port in the same process as the process
in Fig. 8.
[0231] The intra-group beam-forming weight vector of
each of the second CSI-RS resources is derived from
the intra-group beam-forming weight vector of the corre-
sponding first CSI-RS resource, for example, determined
directly as the intra-group beam-forming weight vector
of the corresponding first CSI-RS resource.
[0232] The network side device notifies the user equip-
ment of configuration information of the M second CSI-
RS resources, including a periodicity, an offset, time-fre-
quency locations in a sub-frame, transmit power, the
number of antenna ports and other configuration infor-
mation.
[0233] Based upon the same inventive idea, an em-
bodiment of the disclosure further provides a method for
signal measurement, and since a device corresponding
to this method is the user equipment in the system for
signal measurement according to the embodiment of the
disclosure, and this method addresses the problem un-
der a similar principle to the user equipment, reference
can be made to the implementation of the UE for an im-
plementation of the user equipment, so a repeated de-
scription thereof will be omitted here.
[0234] As illustrated in Fig. 15, a method for signal
measurement by a user equipment according to an em-
bodiment of the disclosure includes the following opera-
tions:
[0235] In the operation 1500, the user equipment re-
ceives a CSI feedback configuration transmitted by a net-
work side device to the user equipment, where one CSI
feedback configuration corresponds to one CSI-RS re-
source, and for each port of the CSI-RS resource, the
pilot signal corresponding to the port over one group of
antenna elements corresponding to the port; and
[0236] In the operation 1510, the user equipment re-
ceives a pilot signal over the CSI-RS resource corre-
sponding to the CSI feedback configuration and makes
signal measurement according to the received pilot sig-
nal.
[0237] Preferably the user equipment feeds back
channel state information of all or a part of CSI feedback
configurations.
[0238] Preferably if the user equipment feeds back the
channel state information of a part of the CSI feedback

configurations, then the user equipment feeds identifica-
tion information of the CSI feedback configurations cor-
responding to the fed-back channel state information
back to the network side device.
[0239] Preferably the user equipment feeds back the
channel state information of a part of the CSI feedback
configurations includes:
[0240] The user equipment feeds back the channel
sate information of L CSI feedback configurations corre-
sponding to the highest CQIs or RIs; or
[0241] The user equipment feeds back the channel
sate information of L CSI feedback configurations with
the highest throughputs to which the CQIs corresponding
to the CSI feedback configurations are mapped.
[0242] Preferably if the CSI-RS resource correspond-
ing to the CSI feedback configuration is selected by the
network side device from second CSI-RS resources cor-
responding to all of first CSI-RS resources, then:
[0243] Before the user equipment receives the CSI
feedback configuration transmitted by the network side
device to the user equipment, the method further in-
cludes:
[0244] The user equipment receives a first CSI feed-
back configuration transmitted by the network side device
to the user equipment; and
[0245] The user equipment receives a pilot signal over
a CSI-RS resource corresponding to the first CSI feed-
back configuration and makes signal measurement ac-
cording to the received pilot signal.
[0246] Preferably after the user equipment receives
the pilot signal over the CSI-RS resource corresponding
to the first CSI feedback configuration and makes signal
measurement according to the received pilot signal, and
before the user equipment receives the CSI feedback
configuration transmitted by the network side device to
the user equipment, the method further includes:
[0247] The user equipment determines Pilot signal Re-
ceived Power (RSRP) over the first CSI-RS resource cor-
responding to each of first CSI feedback configurations
and feeds the determined RSRP back to the network side
device.
[0248] Preferably the user equipment determines the
RSRP includes:
[0249] The user equipment determines the RSRP of
all or a part of the ports of the first CSI-RS resources
corresponding to all or a part of the first CSI feedback
configurations and averages the determined RSRP.
[0250] Preferably the user equipment average the de-
termined RSRP includes:
[0251] The user equipment average the determined
RSRP in a preset time range and/or in a preset frequency
range.
[0252] Preferably the user equipment feeds the deter-
mined RSRP periodically back to the network side de-
vice; or feeds the determined RSRP back to the network
side device after a feedback event is issued.
[0253] Based upon the same technical idea, an em-
bodiment of the disclosure further provides a network
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side device. As illustrated in Fig. 16, the network side
device includes a processor 1601 and a transceiver 1602
and can further include a memory 1603.
[0254] The processor 1601 is configured to determine
at least one CSI feedback configuration to be transmitted
to a user equipment, where one CSI feedback configu-
ration corresponds to one CSI-RS resource, and for each
port of the CSI-RS resource, the pilot signal correspond-
ing to the port over one group of antenna elements cor-
responding to the port; and the transceiver 1602 is con-
figured to transmit the determined CSI feedback config-
uration to the user equipment to instruct the user equip-
ment to receive a pilot signal over the CSI-RS resource
corresponding to the CSI feedback configuration and to
make signal measurement according to the received pilot
signal.
[0255] Preferably the CSI-RS resource corresponding
to the CSI feedback configuration determined by the
processor 1601 is selected from N CSI-RS resources,
where N represents a positive integer.
[0256] Furthermore the processor 1601 is further con-
figured to transmit, for one CSI-RS resource, the pilot
signal corresponding to each port of the CSI-RS resource
over one group of antenna elements corresponding to
each port of the CSI-RS resource through the transceiver
1602.
[0257] The processor 1601 is configured to determine,
for one CSI-RS resource, an intra-group beam-forming
weight vector corresponding to the CSI-RS resource; and
to weight, for each port of the CSI-RS resource, the pilot
signal corresponding to the port of the CSI-RS resource
by the determined intra-group beam-forming weight vec-
tor and then transmit the pilot signal over one group of
antenna elements corresponding to the port.
[0258] The processor 1601 is configured to determine
a measurement parameter of the user equipment for the
pilot signal of at least one first CSI-RS resource; to select
a part or all of first CSI-RS resources from all first CSI-
RS resources according to the determined measurement
parameters; to determines at least one second CSI-RS
resource corresponding to the selected a part or all of
first CSI-RS resources; and to determine a second CSI
feedback configuration as the CSI feedback configura-
tion to be transmitted to the user equipment, where a
CSI-RS resource corresponding to the second CSI feed-
back configuration is the determined second CSI-RS re-
source.
[0259] The processor 1601 determines the first CSI-
RS resources corresponding to the first X highest meas-
urement parameters or determines the first CSI-RS re-
sources corresponding to X measurement parameters
greater than a threshold, where X represents a positive
integer.
[0260] Furthermore the processor 1601 can configure
the user equipment with the first CSI feedback configu-
ration corresponding to the first CSI-RS resource through
the transceiver to instruct the user equipment to receive
a pilot signal over the first CSI-RS resource correspond-

ing to the first CSI feedback configuration and to make
signal measurement according to the received pilot sig-
nal.
[0261] Furthermore the processor 1601 can transmit,
for one first CSI-RS resource, a pilot signal correspond-
ing to each port of the first CSI-RS resource over one
group of antenna elements corresponding to the port of
the first CSI-RS resource through the transceiver.
[0262] Furthermore the processor 1601 can deter-
mine, for one first CSI-RS resource, an intra-group beam-
forming weight vector corresponding to the first CSI-RS
resource; and weight, for each port of the first CSI-RS
resource, the pilot signal corresponding to the port of the
first CSI-RS resource by the determined intra-group
beam-forming weight vector and then transmit the pilot
signal over one group of antenna elements correspond-
ing to the port.
[0263] Furthermore the processor 1601 can transmit,
for one second CSI-RS resource, a pilot signal corre-
sponding to each port of the second CSI-RS resource
over one group of antenna elements corresponding to
the port of the second CSI-RS resource through the trans-
ceiver.
[0264] Furthermore the processor 1601 can deter-
mine, for one second CSI-RS resource, an intra-group
beam-forming weight vector corresponding to the second
CSI-RS resource; and the transceiver 1602 can weight,
for each port of the second CSI-RS resource, the pilot
signal corresponding to each port of the second CSI-RS
resource by the determined intra-group beam-forming
weight vector and then transmit the pilot signal over one
group of antenna elements corresponding to the port.
[0265] Furthermore the processor 1601 can group a
plurality of antenna elements into a plurality of groups,
each of which includes at least one antenna element.
[0266] Furthermore the processor 1601 can group
each column of antenna elements together; or group
each row of antenna elements together; or group antenna
elements polarized in the same direction in a column of
antenna elements.
[0267] Furthermore the processor 1601 can determine
a parameter of data transmission with the user equipment
according to a measurement parameter fed back by the
user equipment.
[0268] Furthermore the processor 1601 can select at
least one of the at least one CSI feedback configuration
transmitted to the user equipment according to the meas-
urement parameter fed back by the user equipment and
determine the parameter of data transmission according
to CSI reported by the user equipment for the selected
CSI feedback configuration.
[0269] The processor 1601 can select the CSI feed-
back configuration corresponding to the highest CQI or
the CSI feedback configuration with the highest through-
put to which the CQI corresponding to the CSI feedback
configuration is mapped; or select one CSI feedback con-
figuration respectively for each of paired user equipments
to thereby maximum the sum of weighted throughputs of
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the paired user equipments.
[0270] The processor 1601 can determine the param-
eter of data transmission with the user equipment ac-
cording to the intra-group beam-forming weight vector
corresponding to the CSI-RS resource corresponding to
the selected CSI feedback configuration, and a pre-cod-
ing matrix corresponding to a PMI, fed back by the user
equipment, corresponding to the selected CSI feedback
configuration.
[0271] The processor 1601 can determine a transmis-
sion matrix Z = V ⊗ W or Z = W ⊗ V, where W = [w(0)
w(1) ··· w(P - 1)]T represents the intra-group beam-form-
ing weight vector, P represents the number of antenna
elements in a group of antenna elements, and V repre-
sents the pre-coding matrix corresponding to the PMI,
fed back by the user equipment, corresponding to the
selected CSI feedback configuration and includes the r-
th column vr = [v(0,r),v(1,r),...,v(K - 1,r)]T, where K rep-
resents the number of ports of the CSI-RS resource cor-
responding to the selected CSI feedback configuration;
and determines a weight coefficient matrix according to
the transmission matrix.
[0272] Based upon the same inventive idea, an em-
bodiment of the disclosure further provides a user equip-
ment. As illustrated in Fig. 17, the user equipment can
include a processor 1701 and a transceiver 1702 and
can further include a memory 1703, where:
[0273] The transceiver 1702 is configured to receive a
CSI feedback configuration configured by a network side
device for the user equipment, where one CSI feedback
configuration corresponds to one CSI-RS resource, and
for each port of the CSI-RS resource, the pilot signal cor-
responding to the port over one group of antenna ele-
ments corresponding to the port; and the processor 1701
is configured to receive a pilot signal over the CSI-RS
resource corresponding to the CSI feedback configura-
tion and to make signal measurement according to the
received pilot signal.
[0274] Furthermore the processor 1701 can feed back
channel state information of all or a part of CSI feedback
configurations through the transceiver.
[0275] Furthermore if the channel state information of
a part of the CSI feedback configurations is fed back,
then the processor 1701 can further feed identification
information of the CSI feedback configurations corre-
sponding to the fed-back channel state information back
to the network side device through the transceiver.
[0276] Furthermore the processor 1701 can further
feed back the channel sate information of L CSI feedback
configurations corresponding to the highest CQIs or RIs
through the transceiver; or feed back the channel sate
information of L CSI feedback configurations with the
highest throughputs to which the CQI corresponding to
the CSI feedback configurations are mapped, through
the transceiver, where L represents a positive integer.
[0277] Furthermore the CSI-RS resource correspond-
ing to the CSI feedback configuration is selected by the
network side device from second CSI-RS resources cor-

responding to all of first CSI-RS resources; and the proc-
essor 1701 can further receive through the transceiver a
first CSI feedback configuration configured by the net-
work side device for the user equipment; and receive a
pilot signal over a CSI-RS resource corresponding to the
first CSI feedback configuration and make signal meas-
urement according to the received pilot signal.
[0278] Furthermore the processor 1701 can measure
Pilot signal Received Power (RSRP) according to the
received pilot signal.
[0279] Furthermore the processor 1701 can further de-
termine the RSRP over the first CSI-RS resource corre-
sponding to each of first CSI feedback configurations and
feed the determined RSRP back to the network side de-
vice.
[0280] Furthermore the processor 1701 can determine
the RSRP of all or a part of the ports of the first CSI-RS
resources corresponding to all or a part of the first CSI
feedback configurations and average the determined
RSRP.
[0281] Furthermore the processor 1701 can average
the determined RSRP in a preset time range and/or in a
preset frequency range.
[0282] Furthermore the processor 1701 can feed the
determined RSRP periodically back to the network side
device through the transceiver; or feed the determined
RSRP back to the network side device through the trans-
ceiver after a feedback event is issued.
[0283] The disclosure has been described in a flow
chart and/or a block diagram of the method, the device
(system) and the computer program product according
to the embodiments of the disclosure. It shall be appre-
ciated that respective flows and/or blocks in the flow chart
and/or the block diagram and combinations of the flows
and/or the blocks in the flow chart and/or the block dia-
gram can be embodied in computer program instructions.
These computer program instructions can be loaded onto
a general-purpose computer, a specific-purpose compu-
ter, an embedded processor or a processor of another
programmable data processing device to produce a ma-
chine so that the instructions executed on the computer
or the processor of the other programmable data
processing device create means for performing the func-
tions specified in the flow(s) of the flow chart and/or the
block(s) of the block diagram.
[0284] These computer program instructions can also
be stored into a computer readable memory capable of
directing the computer or the other programmable data
processing device to operate in a specific manner so that
the instructions stored in the computer readable memory
create an article of manufacture including instruction
means which perform the functions specified in the
flow(s) of the flow chart and/or the block(s) of the block
diagram.
[0285] These computer program instructions can also
be loaded onto the computer or the other programmable
data processing device so that a series of operational
operations are performed on the computer or the other
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programmable data processing device to create a com-
puter implemented process so that the instructions exe-
cuted on the computer or the other programmable device
provide operations for performing the functions specified
in the flow(s) of the flow chart and/or the block(s) of the
block diagram.
[0286] Although the preferred embodiments of the dis-
closure have been described, those skilled in the art ben-
efiting from the underlying inventive concept can make
additional modifications and variations to these embod-
iments. Therefore the appended claims are intended to
be construed as encompassing the preferred embodi-
ments and all the modifications and variations coming
into the scope of the disclosure.
[0287] Evidently those skilled in the art can make var-
ious modifications and variations to the disclosure with-
out departing from the spirit and scope of the disclosure.
Thus the disclosure is also intended to encompass these
modifications and variations thereto so long as the mod-
ifications and variations come into the scope of the claims
appended to the disclosure and their equivalents.
[0288] Those skilled in the art shall appreciate that the
embodiments of the disclosure can be embodied as a
method, a system or a computer program product. There-
fore the disclosure can be embodied in the form of an all-
hardware embodiment, an all-software embodiment or
an embodiment of software and hardware in combina-
tion. Furthermore the disclosure can be embodied in the
form of a computer program product embodied in one or
more computer useable storage mediums (including but
not limited to a disk memory, an optical memory, etc.) in
which computer useable program codes are contained.

Claims

1. A method for transmitting a pilot signal, the method
comprising:

determining, by the network side device, a
measurement parameter of the user equipment
for a pilot signal of at least one first Channel
State Information-Reference Signal, CSI-RS re-
source;
selecting, by the network side device, a part or
all of first CSI-RS resource from all first CSI-RS
resources according to the determined meas-
urement parameter;
determining, by the network side device, at least
one second CSI-RS resource corresponding to
the selected part or all of first CSI-RS resources;
and
determining, by the network side device, a sec-
ond CSI feedback configuration as the CSI feed-
back configuration to be transmitted to the user
equipment, wherein a CSI-RS resource corre-
sponding to the second CSI feedback configu-
ration is the determined second CSI-RS re-

source; wherein one CSI feedback configuration
corresponds to one CSI-RS resource, and for
each port of one CSI-RS resource, a pilot signal
corresponding to the port is transmitted over one
group of antenna elements corresponding to the
port; and
transmitting, by the network side device, the de-
termined CSI feedback configuration to the user
equipment to instruct the user equipment to re-
ceive a pilot signal over the CSI-RS resource
corresponding to the CSI feedback configura-
tion and to make signal measurement according
to the received pilot signal.

2. The method of claim 1, wherein the intra-group
beam-forming weight vector of the first CSI-RS re-
source is the same as an intra-group beam-forming
weight vector of the corresponding second CSI-RS
resource.

3. The method of claim 1, wherein selecting, by the
network side device, the first CSI-RS resource com-
prises:
determining, by the network side device, the first
CSI-RS resources corresponding to the first X high-
est measurement parameters or determining the first
CSI-RS resources corresponding to X measurement
parameters greater than a threshold, wherein X rep-
resents a positive integer.

4. The method of claim 1, wherein before determining,
by the network side device, the measurement pa-
rameter of the user equipment for the pilot signal of
the first CSI-RS resource, the method further com-
prises:
configuring, by the network side device, the user
equipment with a first CSI feedback configuration
corresponding to the first CSI-RS resource to instruct
the user equipment to receive a pilot signal over the
first CSI-RS resource corresponding to the first CSI
feedback configuration and to make signal measure-
ment according to the received pilot signal.

5. The method of claim 1, wherein the method further
comprises:
for one first CSI-RS resource, transmitting, by the
network side device, for each port of the first CSI-
RS resource, a pilot signal corresponding to the port
over one group of antenna elements corresponding
to the port of the first CSI-RS resource.

6. The method of claim 5, wherein transmitting, by the
network side device, for each port of the first CSI-
RS resource, a pilot signal corresponding to the port
over one group of antenna elements corresponding
to the port of the first CSI-RS resource comprises:

for one first CSI-RS resource, determining, by
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the network side device, an intra-group beam-
forming weight vector corresponding to the first
CSI-RS resource; and
for each port of the first CSI-RS resource,
weighting, by the network side device, the pilot
signal corresponding to the port of the first CSI-
RS resource by the determined intra-group
beam-forming weight vector and then transmit-
ting the pilot signal over one group of antenna
elements corresponding to the port.

7. The method of claim 1, wherein the method further
comprises:
for one second CSI-RS resource, transmitting, by
the network side device, for each port of the second
CSI-RS resource, a pilot signal corresponding to the
port over one group of antenna elements corre-
sponding to the port of the second CSI-RS resource.

8. The method of claim 7, wherein transmitting, by the
network side device, the pilot signal corresponding
to each port of the second CSI-RS resource over
one group of antenna elements corresponding to the
port of the second CSI-RS resource comprises:

for one second CSI-RS resource, determining,
by the network side device, an intra-group
beam-forming weight vector corresponding to
the second CSI-RS resource; and
for each port of the second CSI-RS resource,
weighting, by the network side device, the pilot
signal corresponding to the port of the second
CSI-RS resource by the determined intra-group
beam-forming weight vector and then transmit-
ting the pilot signal over one group of antenna
elements corresponding to the port.

9. The method of claim 1, wherein before determining,
by the network side device, the at least one CSI feed-
back configuration to be configured for the user
equipment, the method further comprises:
grouping, by the network side device, a plurality of
antenna elements into a plurality of groups, each of
which comprises at least one antenna element.

10. A method for signal measurement, comprising:

receiving, by a user equipment, a Channel State
Information, CSI feedback configuration trans-
mitted by a network side device to the user
equipment, wherein one CSI feedback configu-
ration corresponds to one, Channel State Infor-
mation-Reference Signal, CSI-RS resource,
and for each port of one CSI-RS resource, a pilot
signal corresponding to the port is transmitted
over one group of antenna elements corre-
sponding to the port; and
receiving, by the user equipment, a pilot signal

over the CSI-RS resource corresponding to the
CSI feedback configuration and making signal
measurement according to the received pilot
signal;
wherein the CSI-RS resource corresponding to
the CSI feedback configuration is selected from
second CSI-RS resources corresponding to all
of first CSI-RS resources; and
before receiving, by the user equipment, the CSI
feedback configuration transmitted by the net-
work side device to the user equipment, the
method further comprises:

receiving, by the user equipment, a first CSI
feedback configuration configured by the
network side device for the user equipment;
and
receiving, by the user equipment, a pilot sig-
nal over a CSI-RS resource corresponding
to the first CSI feedback configuration and
making signal measurement according to
the received pilot signal.

11. The method of claim 10, wherein making, by the user
equipment, signal measurement according to the re-
ceived pilot signal comprises:
measuring, by the user equipment, Reference Signal
Received Power, RSRP, according to the received
pilot signal.

12. The method of claim 11, wherein determining, by the
user equipment, the RSRP comprises:
determining, by the user equipment, the RSRP of all
or a part of the ports of the first CSI-RS resources
corresponding to all or a part of the first CSI feedback
configurations and averaging the determined RSRP.

13. A network side device, comprising a processor and
a transceiver:

the processor (1601) is configured to determine
a measurement parameter of the user equip-
ment for the pilot signal of at least one first Chan-
nel State Information-Reference Signal, CSI-RS
resource; to select a part or all of first CSI-RS
resources from all the first CSI-RS resources
according to the determined measurement pa-
rameters; to determine at least one second CSI-
RS resource corresponding to the selected the
part or all of first CSI-RS resources; and to de-
termine a second, Channel State Information,
CSI feedback configuration as the CSI feedback
configuration to be transmitted to the user equip-
ment, wherein CSI-RS resource corresponding
to the second CSI feedback configuration is the
determined second CSI-RS resource, wherein
one CSI feedback configuration corresponds to
one CSI-RS resource, and for each port of one
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CSI-RS resource, a pilot signal corresponding
to the port is transmitted over one group of an-
tenna elements corresponding to the port; and
the transceiver (1602) is configured to transmit
the determined CSI feedback configuration to
the user equipment to instruct the user equip-
ment to receive a pilot signal over the CSI-RS
resource corresponding to the CSI feedback
configuration and to make signal measurement
according to the received pilot signal.

14. The network side device of claim 13, wherein the
processor (1601) is configured to determine the first
CSI-RS resources corresponding to the first X high-
est measurement parameters or to determine the
first CSI-RS resources corresponding to X measure-
ment parameters greater than a threshold, wherein
X represents a positive integer.

15. The network side device of claim 13, wherein the
processor (1601) is further configured to configure
the user equipment with the first CSI feedback con-
figuration corresponding to the first CSI-RS resource
through the transceiver to instruct the user equip-
ment to receive a pilot signal over the first CSI-RS
resource corresponding to the first CSI feedback
configuration and to make signal measurement ac-
cording to the received pilot signal

16. The network side device of claim 13, wherein the
processor (1601) is further configured, for one first
CSI-RS resource, to transmit, for each port of the
first CSI-RS resource, a pilot signal corresponding
to the port over one group of antenna elements cor-
responding to the port of the first CSI-RS resource
through the transceiver (1602).

17. The network side device of claim 16, wherein the
processor (1601) is further configured to determine,
for one first CSI-RS resource, an intra-group beam-
forming weight vector corresponding to the first CSI-
RS resource; and to weight, for each port of the first
CSI-RS resource, the pilot signal corresponding to
the port of the first CSI-RS resource by the deter-
mined intra-group beam-forming weight vector and
then transmit the pilot signal over one group of an-
tenna elements corresponding to the port through
the transceiver (1602).

18. The network side device of claim 13, wherein the
processor (1601) is further configured, for one sec-
ond CSI-RS resource, to transmit, for each port of
the second CSI-RS resource, a pilot signal corre-
sponding to the port over one group of antenna ele-
ments corresponding to the port of the second CSI-
RS resource through the transceiver (1602).

19. The network side device of claim 18, wherein the

transceiver (1602) is configured to determine, for one
second CSI-RS resource, an intra-group beam-
forming weight vector corresponding to the second
CSI-RS resource; and
the transceiver (1602) is configured to weight, for
each port of the second CSI-RS resource, the pilot
signal corresponding to each port of the second CSI-
RS resource by the determined intra-group beam-
forming weight vector and then transmit the pilot sig-
nal over one group of antenna elements correspond-
ing to the port.

20. The network side device of claim 19, wherein the
processor (1601) is further configured to group a plu-
rality of antenna elements into a plurality of groups,
each of which comprises at least one antenna ele-
ment.
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